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Figure 1. Translated sequence of human PAP-al cDNA. 
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CCTGTGGGAGAGAGCGCCGGGATCCGGACGGGGTAGCAACCGGGGCAGGCCGTGCCGGCTGA 
GGAGGTCCTGAGGCTACAGAGCTGCCGCGGCTGGCACACGAGCGCCTCGGCACTAACCGA 
GTGTTCGCGGGGGCTGTGAGGGGAGGGCCCCGGGCGCCATTGCTGGCGGTGGGAGCGCCG 
CCCGGTCTCAGCCCGCCCTCGGCTGCTCTCCTCCTCCGGCTGGGAGGGGCCGTATCTCGG 
GGCCGTCGCCAGCCCCGGCCCGGGCTCGATAATCAAGGGCCTCGGCCGTCGTCCCGCACC 
TCATTCCATCGCCCTTGCCGGGCAGCCCGGGCAGAGACC ATG TTT GAC AAG ACG 

Met Phe Asp Lys Thr 

5 

CGG CTG CCG TAC GTG GCC CTC GAT GTG CTC TGC GTG TTG CTG GCT 

Arg Leu Pro Tyr Val Ala Leu Asp Val Leu Cys Val Leu Leu Ala 
10 15 20 

GGA TTG CCT TTT GCA ATT CTT ACT TCA AGG CAT ACC CCC TTC CAA 

Gly Leu Pro Phe Ala lie Leu Thr Ser Arg His Thr Pro Phe Gin 
25 30 35 

CGA GGA GTA TTC TGT AAT GAT GAG TCC ATC AAG TAC CCT TAC AAA 

Arg Gly Val Phe Cys Asn Asp Glu Ser lie Lys Tyr Pro Tyr Lys 
40 45 50 

GAA GAC ACC ATA CCT TAT GCG TTA TTA GGT GGA ATA ATC ATT CCA 

Glu Asp Thr lie Pro Tyr Ala Leu Leu Gly Gly lie lie lie Pro 
55 60 65 

TTC AGT ATT ATC GTT ATT ATT CTT GGA GAA ACC CTG TCT GTT TAC 

Phe- Ser lie lie Val lie lie Leu Gly Glu Thr Leu Ser Val Tyr 
70 75 80 

TGT AAC CTT TTG CAC TCA AAT TCC TTT ATC AGG AAT AAC TAC ATA 

Cys Asn Leu Leu His Ser Asn Ser Phe lie Arg Asn Asn Tyr lie 
85 90 95 

GCC ACT ATT TAC AAA GCC ATT GGA ACC TTT TTA TTT GGT GCA GCT 

Ala Thr lie Tyr Lys Ala lie Gly Thr Phe Leu Phe Gly Ala Ala 

100 105 110 

GCT AGT CAG TCC CTG ACT GAC ATT GCC AAG TAT TCA ATA GGC AGA 

Ala Ser Gin Ser Leu Thr Asp lie Ala Lys Tyr Ser lie Gly Arg 

115 120 125 

CTG CGG CCT CAC TTC TTG GAT GTT TGT GAT CCA GAT TGG TCA AAA 

Leu Arg Pro His Phe Leu Asp Val Cys Asp Pro Asp Trp Ser Lys 

130 140 

ATC AAC TGC AGC GAT GGT TAC ATT GAA TAC TAC ATA TGT CGA GGG 

lie Asn Cys Ser Asp Gly Tyr lie Glu Tyr Tyr lie Cys Arg Gly 

145 150 155 

AAT GCA GAA AGA GTT AAG GAA GGC AGG TTG TCC TTC TAT TCA GGC 

Asn Ala Glu Arg Val Lys Glu Gly Arg Leu Ser Phe Tyr Ser Gly 

160 165 170 

CAC TCT TCG TTT TCC ATG TAC TGC ATG CTG TTT GTG GCA CTT TAT 

His Ser Ser Phe Ser Met Tyr Cys Met Leu Phe Val Ala Leu Tyr 

175 180 185 

CTT CAA GCC AGG ATG AAG GGA GAC TGG GCA AGA CTC TTA CGC CCC 

Leu Gin Ala Arg Met Lys Gly Asp Trp Ala Arg Leu Leu Arg Pro 

190 195 • 200 

ACA CTG CAA TTT GGT CTT GTT GCC GTA TCC ATT TAT GTG GGC CTT 

Thr Leu Gin Phe Gly Leu Val Ala Val Ser He Tyr Val Gly Leu 

205 210 215 

TCT CGA GTT TCT GAT TAT AAA CAC CAC TGG AGC GAT GTG TTG ACT 

Ser Arg Val Ser Asp Tyr Lys His His Trp Ser Asp Val Leu Thr 

220 225 230 

GGA CTC ATT CAG GGA GCT CTG GTT GCA ATA TTA GTT GCT GTA TAT 

Gly Leu He Gin Gly Ala Leu Val Ala He Leu Val Ala Val Tyr 

235 240 245 

GTA TCG GAT TTC TTC AAA GAA AGA ACT TCT TTT AAA GAA AGA AAA 

Val Ser Asp Phe Phe Lys Glu Arg Thr Ser Phe Lys Glu Arg Lys 

250 255 260 
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Continuation of Figure 1- 



GAG GAG GAC TCT CAT AC A ACT CTG CAT GAA AC A CCA AC A ACT GGG 
Glu Glu Asp Ser His Thr Thr Leu His Glu Thr Pro Thr Thr Gly 

265 270 275 

AAT CAC TAT CCG AGC AAT CAC CAG CCT TGA AAG GCAGCAGGGTGCCCAG 
Asn His Tyr Pro Ser Asn His Gin Pro *** 

280 

GTGAAGCTGGCCTGTTTTCTAAAGGAAAATGATTGCCACAAGGCAAGAGGATGCATCTTT 
CTTCCTGGTGTACAAGCCTTTAAAGACTTCTGCTGCTGATATGCCTCTTGGATGCACACT 
TTGTGTGTACATAGTTACCTTTAACTCAGTGGTTATCTAATAGCTCTAAACTCATTAAAA 
AAACT C C AAG CCT T CC AC C AAAAC AG T GC C C CAC C T GT AT AC AT T T T T AT T AAAAAAAT G 
TAATGCTTATGTATAAACATGTATGTAATATGCTTTCTATGAATGATGTTTGATTTAAAT 
ATAATACATATTAAAATGTATGGGAGAACCAAAAAAAAAAAAAAAAAA 
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Figure 2. Translated sequence of human PAP-a2 cDNA 

CCTGTGGGAGAGAGCGCCGGGATCCGGACGGGGTAGCAACCGGGGCAGGCCGTGCCGGCTGA 62 
GGAGGTCCTGAGGCTACAGAGCTGCCGCGGCTGGCACACGAGCGCCTCGGCACTAACCGA 122 
GTGTTCGCGGGGGCTGTGAGGGGAGGGCCCCGGGCGCCATTGCTGGCGGTGGGAGCGCCG 182 
CCCGGTCTCAGCCCGCCCTCGGCTGCTCTCCTCCTCCGGCTGGGAGGGGCCGTATCTCGG 24 2 

GGCCGTCGCCAGCCCCGGCCCGGGCTCGATAATCAAGGGCCTCGGCCGTCGTCCCGCACC 302 
TCATTCCATCGCCCTTGCCGGGCAGCCCGGGCAGAGACC ATG TTT GAC AAG ACG 35 6 

Met Phe Asp Lys Thr 

5 

CGG CTG CCG TAC GTG GCC CTC GAT GTG CTC TGC GTG TTG CTG GCT 4 01 

Arg Leu Pro Tyr Val Ala Leu Asp Val Leu Cys Val Leu Leu Ala 
10 15 20 

TCC ATG CCT ATG GCT GTT CTA AAA TTG GGC CAA ATA TAT CCA TTT 44 6 

Ser Met Pro Met Ala Val Leu Lys Leu Gly Gin lie Tyr Pro Phe 
25 30 35 

CAG AGA GGC TTT TTC TGT AAA GAC AAC AGC ATC AAC TAT CCG TAC 4 91 

Gin Arg Gly Phe Phe Cys Lys Asp Asn Ser lie Asn Tyr Pro Tyr 
CI 4 0 4 5 50 

0 CAT GAC AGT ACC GCC G6AvTCC ACT GTC CTC ATC CTA GTG GGG GTT 53 6 

His Asp Ser Thr(Ala^<Ala )ser Thr Val Leu lie Leu Val Gly Val 
5'5 — 60 65 

GGC TTG CCC GTT TCC TCT ATT ATT CTT GGA GAA ACC CTG TCT GTT 581 
Gly Leu Pro Val Ser Ser lie lie Leu Gly Glu Thr Leu Ser Val 
70 75 80 

flj TAC TGT AAC CTT TTG CAC TCA AAT TCC TTT ATC AGT AAT AAC TAC 62 6 

%l Tyr Cys Asn Leu Leu His Ser Asn Ser Phe lie Ser Asn Asn Tyr 

85 90 95 

^ ATA GCC ACT ATT TAC AAA GCC ATT GGA ACC TTT TTA TTT GGT GCA 671 

^ He Ala Thr He Tyr Lys Ala He Gly Thr Phe Leu Phe Gly Ala 

4* 100 105 110 

M GCT GCT AGT CAG TCC CTG ACT GAC ATT GCC AAG TAT TCA ATA GGC 716 

Ala Ala Ser Gin Ser Leu Thr Asp He Ala Lys Tyr Ser He Gly 
115 120 125 

AGA CTG CGG CCT CAC TTC TTG GAT GTT TGT GAT CCA GAT TGG TCA ' 7 61 
Arg Leu Arg Pro His Phe Leu Asp Val Cys Asp Pro Asp Trp Ser 
130 135 140 

AAA ATC AAC TGC AGC GAT GGT TAC ATT GAA TAC TAC ATA TGT CGA 8 06 

Lys He Asn Cys Ser Asp Gly Tyr He Glu Tyr Tyr He Cys Arg 
145 150 155 

GGG AAT GCA GAA AGA GTT AAG GAA GGC AGG TTG TCC TTC TAT TCA 851 
Gly Asn Ala Glu Arg Val Lys Glu Gly Arg Leu Ser Phe Tyr Ser 
160 165 170 

GGC CAC TCT TCG TTT TCC ATG TAC TGC ATG CTG TTT GTG GCA CTT 8 96 

Gly His Ser Ser Phe Ser Met Tyr Cys Met Leu Phe Val Ala Leu 
175 180 185 

TAT CTT CAA GCC AGG ATG AAG GGA GAC TGG GCA AGA CTC TTA CGC 941 
Tyr Leu Gin Ala Arg Met Lys Gly Asp Trp Ala Arg Leu Leu Arg 
190 195 200 

CCC ACA CTG CAA TTT GGT CTT GTT GCC GTA TCC ATT TAT GTG GGC 98 6 

Pro Thr Leu Gin Phe Gly Leu Val Ala Val Ser He Tyr Val Gly 
205 210 215 

CTT TCT CGA GTT TCT GAT TAT AAA CAC CAC TGG AGC GAT GTG TTG 1031 
Leu Ser Arg Val Ser Asp Tyr Lys His His Trp Ser Asp Val Leu 
220 225 230 

ACT GGA CTC ATT CAG GGA GCT CTG GTT GCA ATA TTA GTT GCT GTA 107 6 
Thr Gly Leu He Gin Gly Ala Leu Val Ala He Leu Val Ala Val 
235 240 245 

TAT GTA TCG GAT TTC TTC AAA GAA AGA ACT TCT TTT AAA GAA AGA 1121 
Tyr Val Ser Asp Phe Phe Lys Glu Arg Thr Ser Phe Lys Glu Arg 
250 260 
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Continuation of Figure 2 

AAA GAG GAG GAC TCT CAT ACA ACT CTG CAT GAA ACA CCA ACA ACT 1166 
Lys Glu Glu Asp Ser His Thr Thr Leu His Glu Thr Pro Thr Thr 

265 270 275 

GGG AAT CAC TAT CCG AGC AAT CAC CAG CCT TGA AAGGCAGCAGGGTGCC 1215 
Gly Asn His Tyr Pro Ser Asn His Gin Pro *** 

280 285 

CAGGTGAAGCTGGCCTGTTTTCTAAAGGAAAATGATTGCCACAAGGCAAGAGGATGCATC 127 5 

TTTCTTCCTGGTGTACAAGCCTTTAAAGACTTCTGCTGCTGATATGCCTCTTGGATGCAC 1335 

ACTTTGTGTGTACATAGTTACCTTTAACTCAGTGGTTATCTAATAGCTCTAAACTCATTA 13 95 

AAAAAACTCCAAGCCTTCCACCAAAACAGTGCCCCACCTGTATACATTTTTATTAAAAAA 14 55 

ATGTAATGCTTATGTATAAACATGTATGTAATATGCTTTCTATGAATGATGTTTGATTTA 1515 

AAT AT AAT AC AT AT TAAAAT G T AT GGGAG AACC AAAAAAAAAAAAAAAAAA 15 6 6 
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Figure 3. Translated sequence of PAP-p cDNA 

GGCGCAGCTCTGCAAAAGTTTCTGCTCGGGATCTGGCTCTCTTCCCCTTGGACTTTAGAACG 62 
ATTTAGGGTTGACAGAGGAAAGCAGAGGCGCGCAGGAGGAGCAGAAAACACCACCTTCTG 122 
CAGTTGGAGGCAGGCAGCCCCGGCTGCACTCTAGCCGCCGCGCCCGGAGCCGGGGCCGAC 18 2 

CCGCCACTATCCGCAGCAGCCTCGGCCAGGAGGCGACCCGGGCGCCTGGGTGTGTGGCTG 2 4 2 

CTGTTGCGGGACGTCTTCGCGGGGCGGGAGGCTCGCGCCGCAGCCAGCGCC ATG CAA 2 99 

Met Gin 

AAC TAC AAG TAC GAC AAA GCG ATC GTC CCG GAG AGC AAG AAC GGC 344 
Asn Tyr Lys Tyr Asp Lys Ala lie Val Pro Glu Ser Lys Asn Gly 

5 10 15 

GGC AGC CCG GCG CTC AAC AAC AAC CCG AGG AGG AGC GGC AGC AAG 38 9 

Gly Ser Pro Ala Leu Asn Asn Asn Pro Arg Arg Ser Gly Ser Lys 

20 25 30 

CGG GTG CTG CTC ATC TGC CTC GAC CTC TTC TGC CTC TTC ATG GCG 4 34 

Arg Val Leu Leu lie Cys Leu Asp Leu Phe Cys Leu Phe Met Ala 

35 40 45 

GGC CTC CCC TTC CTC ATC ATC GAG ACA AGC ACC ATC ■ AAG CCT TAC 479 
Gly Leu Pro Phe Leu He He Glu Thr Ser Thr He Lys Pro Tyr 

50 55 60 

CAC CGA GGG TTT TAC TGC AAT GAT GAG AGC ATC AAG TAC CCA CTG 52 4 

His Arg Gly Phe Tyr Cys Asn Asp Glu Ser lie Lys Tyr Pro Leu 
^ 65 70 75 

*f AAA ACT GGT GAG ACA ATA AAT GAC GCT GTG CTC TGT GCC GTG GGG 5 69 

Lys Thr Gly Glu Thr He Asn Asp Ala Val Leu Cys Ala Val Gly 

80 85 90 

ATC GTC ATT GCC ATC CTC GCG ATC ATC ACG GGG GAA TTC TAC CGG 614 
He Val He Ala He Leu Ala He He Thr Gly Glu Phe Tyr Arg 

95 100 105 

ATC TAT TAC CTG AAG AAG TCG CGG TCG ACG ATT CAG AAC CCC TAC 65 9 

He Tyr Tyr Leu Lys Lys Ser Arg Ser Thr He Gin Asn Pro Tyr 
H L 110 115 120 

SJ GTG GCA GCA CTC TAT AAG CAA GTG GGC TGC TTC CTC TTT GGC TGT 7 04 

■A Val Ala Ala Leu Tyr Lys Gin Val Gly Cys Phe Leu Phe Gly Cys 

J- 125 130 135 

^ GCC ATC AGC CAG TCT TTC ACA GAC ATT GCC AAA GTG TCC ATA GGG 74 9 

Ala He Ser Gin Ser Phe Thr Asp He Ala Lys Val Ser He Gly 

140 135 150 

CGC CTG CGT CCT CAC TTC TTG AGT GTC TGC AAC CCT GAT TTC AGC 7 94 

Arg Leu Arg Pro His Phe Leu Ser Val Cys Asn Pro Asp Phe Ser 

155 160 165 

CAG ATC AAC TGC TCT GAA GGC TAC ATT CAG AAC TAC AGA TGC AGA 839 
Gin He Asn Cys Ser Glu Gly Tyr He Gin Asn Tyr Arg Cys Arg 

170 180 
GGT GAT GAC AGC AAA GTC CAG GAA GCC AGG AAG TCC TTC TTC TCT 884 
Gly Asp Asp Ser Lys Val Gin Glu Ala Arg Lys Ser Phe Phe Ser 

185 190 195 

GGC CAT GCC TCC TTC TCC ATG TAC ACT ATG CTG TAT TTG GTG CTA 92 9 

Gly His Ala Ser Phe Ser Met Tyr Thr Met Leu Tyr Leu Val Leu 

200 205 210 

TAC CTG CAG GCC CGC TTC ACT TGG CGA GGA GCC CGC CTG CTC CGG 97 4 

Tyr Leu Gin Ala Arg Phe Thr Trp Arg Gly Ala Arg Leu Leu Arg 

215 220 225 

CCC CTC CTG CAG TTC ACC TTG ATC ATG ATG GCC TTC TAC ACG GGA 1019 
Pro Leu Leu Gin Phe Thr Leu He Met Met Ala Phe Tyr Thr Gly 

230 235 240 

CTG TCT CGC GTA TCA GAC CAC AAG CAC CAT CCC AGT GAT GTT CTG 1064 
Leu Ser Arg Val Ser Asp His Lys His His Pro Ser Asp Val Leu 

245 250 255 

GCA GGA TTT GCT CAA GGA GCC CTG GTG GCC TGC TGC ATA GTT TTC 1109 
Ala Gly Phe Ala Gin Gly Ala Leu Val Ala Cys Cys He Val Phe 
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Continuation of Figure 3 
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TGTTTTTGTAAAATGACTGCTGACAGCAAGTTCTTGCTGCTCTCCAATCTCATCAGACAG 1309 
TAGAATGTAGGGAAAAACTTTTGCCCGACTGATTTTTAAAAAAAAAAAAAAAA 13 62 
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Figure 4 . Translated sequence of human PAP-y cDNA 

ACC ATG CAG CGG AGG TGG GTC TTC GTG CTG CTC GAC GTG CTG TGC 4 7 

Met Gin Arg Arg Trp Val Phe Val Leu Leu Asp Val Leu Cys 

5 10 
TTA CTG GTC GCC TCC CTG CCC TTC GCT ATC CTG ACG CTG GTG AAC 92 
Leu Leu Val Ala Ser Leu Pro Phe Ala lie Leu Thr Leu Val Asn 

15 20 25 

GCC CCG TAC AAG CGA GGA TTT TAC TGC GGG GAT GAC TCC ATC CGG 137 
Ala Pro Tyr Lys Arg Gly Phe Tyr Cys Gly Asp Asp Ser lie Arg 

30 35 40 

TAC CCC TAC CGT CCA GAT ACC ATC ACC CAC GGG CTC ATG GCT GGG 182 
Tyr Pro Tyr Arg Pro Asp Thr lie Thr His Gly Leu Met Ala Gly 

45 50 55 

GTC ACC ATC ACG GCC ACC GTC ATC CTT GTC TCG GCC GGG GAA GCC 227 
Val Thr lie Thr Ala Thr Val lie Leu Val Ser Ala Gly Glu Ala 

60 65 70 

TAC CTG GTG TAC ACA GAC CGG CTC TAT TCT CGC TCG GAC TTC AAC 27 2 

Tyr Leu Val Tyr Thr Asp Arg Leu Tyr Ser Arg Ser Asp Phe Asn 

75 80 85 

AAC TAC GTG GCT GCT GTA TAC AAG GTG CTG GGG ACC TTC CTG TTT 317 
Asn Tyr Val Ala Ala Val Tyr Lys Val Leu Gly Thr Phe Leu Phe 

90 95 100 

GGG GCT GCC GTG AGC CAG TCT CTG ACA GAC CTG GCC AAG TAC ATG 3 62 

Gly Ala Ala Val Ser Gin Ser Leu Thr Asp Leu Ala Lys Tyr Met 
105 110 115 

ATT GGG CGT CTG AAG CCC AAC TTC CTA GCC GTC TGC GAC CCC GAC 4 07 

lie Gly Arg Leu Lys Pro Asn Phe Leu Ala Val Cys Asp Pro Asp 
120 125 130 

TGG AGC CGG GTC AAC TGC TCG GTC TAT GTG CAG CTG GAG AAG GTG 4 52 

Trp Ser Arg Val Asn Cys Ser Val Tyr Val Gin Leu Glu Lys Val 
135 140 145 

TGC AGG GGA AAC CCT GCT GAT GTC ACC GAG GCC AGG TTG TCT TTC 4 97 

Cys Arg Gly Asn Pro Ala Asp Val Thr Glu Ala Arg Leu Ser Phe 
150 155 160 

TAC TCG GGA CAC TCT TCC TTT GGG ATG TAC TGC ATG GTG TTC TTG 54 2 

Tyr Ser Gly His Ser Ser Phe Gly Met Tyr Cys Met Val Phe Leu 
165 170 175 

GCG CTG TAT GTG CAG GCA CGA CTC TGT TGG AAG TGG GCA CGG CTG 587 
Ala Leu Tyr Val Gin Ala Arg Leu Cys Trp Lys Trp Ala Arg Leu 
180 185 190 

CTG CGA CCC ACA GTC CAG TTC TTC CTG GTG GCC TTT GCC CTC TAC 632 
Leu Arg Pro Thr Val Gin Phe Phe Leu Val Ala Phe Ala Leu Tyr 
195 200 205 

GTG GGC TAC ACC CGC GTG TCT GAT TAC AAA CAC CAC TGG AGC GAT 67 7 

Val Gly Tyr Thr Arg Val Ser Asp Tyr Lys His His Trp Ser Asp 
210 215 220 

GTC CTT GTT GGC CTC CTG CAG GGG GCA CTG GTG GCT GCC CTC ACT 7 22 

Val Leu Val Gly Leu Leu Gin Gly Ala Leu Val Ala Ala Leu Thr 
225 230 235 

GTC TGC TAC ATC TCA GAC TTC TTC AAA GCC CGA CCC CCA CAG CAC 7 67 

Val Cys Tyr lie Ser Asp Phe Phe Lys Ala Arg Pro Pro Gin His 
240 245 250 

TGT CTG AAG GAG GAG GAG CTG GAA CGG AAG CCC AGC CTG TCA CTG 812 
Cys Leu Lys Glu Glu Glu Leu Glu Arg Lys Pro Ser Leu Ser Leu 
255 260 265 

ACG TTG ACC CTG GGG CGA GGC TGA CCACAACCACTTATGGGATACCCGCACT 8 64 

Thr Leu Thr Leu Gly Arg Gly *** 
270 275 

CTTCTTCCTGAGGCCGGACCCCGCCCAGGCAGGGAGCTGCTGTGAGTCCAGCTGATGCCC 924 
ACCCAGGTGGTCCCTCCAGCCTGGTTAGGCACTGAGGGTTCTGGACGGGCTCCAGGAACC 984 



Continuation of Figure 4 

CTGGGCTGATGGGAGCAGTGAGCGGTTCCGCTGCCCCCTGCCCTGCACTGGACCAGGAGT 10 4 4 

CTGGAGATGCCTGGGTAGCCCTCAGCATTTGGAGGGGAACCTGTTCCCGTCGGTCCCCAA 1104 

ATATCCCCTTCTTTTTATGGGGTTAAGGAAGGGACCGAGAGATCAGATAGTTGCTGTTTT 1164 

GTAAAATGTAATGTATATGTGGTTTTTAGTAAAATAGGGCACCTGTTTCACAAAAAAAAA 122 4 

AAAAAAAAAA 1234 



# 



Figure 5. Amino acid sequences alignment of murine PAP with 
the three human isoforms of PAP. 
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